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(57) Polysubstituted cyclopentene de- 
rivatives of the general formula 
5 2 




wherein R 1 signifies a lower alkyl group 
with 1 to 3 carbon atoms and R 2 signi- 
fies a hydroxy methyl, acetoxymethyl, 
or formyl group, and the wavy line on 
carbon atom 1 signifies epimeric forms 
have excellent aromatic properties and 
may be used in perfume compositions. 
The compounds in which R 2 is hydroxy- 
methyl have a pronounced sandalwood 
scent. Methods of production are also 
disclosed. 
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SPECIFICATION 

Polysubstituted cyclopentene derivatives 
5 The present invention concerns new polysubstituted cyclopentene derivatives of the genera, formula I 



10 




10 



lwhorpin R i Unifies a lower alkyl group with 1 to 3 carbon atoms, R 2 signifies a hydroxy methyl, 
» P~« *»» ntte. .!.< ' »~-™*« "H^S^^ 9».»l formSl. I. as well as the , s 

scent. 20 

20 

Background of the mvenvon freau ently in the perfume industry contains primarily the 

odor of the oil. 25 



25 



30 




CH 2 0H 




The limited availability and the high price of sandalwood oil motivated the developement of chemical 
35 symhese for A and B which nevertheless could not be utilized industrially. The replacement products used 
current^ are chiefly teroenvlcvclohexanols (review article: I. S. Aulchenko and L. A Khe.fits, Amencan ■ 

derivatives and subsequent catalytic hydrogenation. Complex mixtures are thereby forme^ which consist 
on* to a small extent of active perfumes of the sandalwood type, and are frequently contammated w.th 

40 ^ ^uffbenatural to assume that the production of the most natural sandalwood scent possible would be 
ex P ecS from Sounds structurally similar to the santalo.s A and B shown above and I which 

hav^a comparable molecular size or number of carbon atoms. However. ^^Z^ZTZ 
comparatively complex ring system which as shown above, requ.res complicated P r °«f"'"""* urB 
,1= ourificanon steps or the introduction of comparatively long side chains with appropr.ate partial structure 
45 rntoSeSetals structure. In the latter process, the results '^^ST^ ) ^ 
shades of odor (review article: G. Ohloff, Fortschr. Chem. Forsch., Vol. 12/2, page 212, 1969). 1 nus, in u. o. 

Patent^ 

3-methyl H2 2 3-trimethylcyclo P ent-3-ene-1-y.)pentane-2-ol, a compound in which a rather long is.de cham 
«n LTtaTnina a secondary hydroxyi group fe bonded to the simple trimethylcyclopentene r.ng skeleton, ,s also 
5 h l T e oroS preparation of this substance produces a mixture of isomers 

wScLta^ 

Td ouX tfthe I oduS are somewhat less satisfactory. The patent mentioned states that longer chains 
with secondary ^hydroxy I groups must be introduced in order to obtain the desired notes or shades o odor 
« describes campholenylidenealkanols, namely campholenylidenep- 

55 roS J-campKnylidenebutanoi and campho.enylideneisopropanol, which have shades of f rangrance 
emi™^ 

that, because of the unsaturation in their side chains, as ,s frequently th % css * ™^ a ^ 
compounds, they are chemically less stable, they have a tendency toward ag.ng reactions, and are therefore 
60 less well suited as perfumes. 

S 7hTsW Se^rpSng.y found that the saturated partia. structure with a primary hydroxy, group 
M hvdroxt 2 mXtalkanyl) of the santalols also produces excellent fragrances in combination with the 
65 Sl7yc^oTSeL. when shorter side chains are introduced, and the total number of carbon 
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atoms in the compound is therefore reduced. Thus, the compund 4a (Scheme 1 ) has a pronounced and 
intense sandalwood odor. This is all the more surprising since according to the general state of knowledge, 
only compounds which contain 14 or more carbon atoms should have sandalwood aromas (G. Ohloff, 
Fortschr. Chem. Forsch., Vol. 12/2. p. 21 3, 1969). 

Therefore, campholenal (1) can be used as a starting material; it permrtsthe construction ofsu.table s.de 
chains, and it can also be obtained in larger mounts according to well-known methods (e.g. L. C. King and h. 
Farber J Org Chem 26 326, 1961) by rearrangement of o-pinene epoxide. Also, the enantiomeric forms ot 
campholenal result from the naturally occurring optical antipodes of a-pinene. which can be , used 
individually or as a mixture. The synthesis of the side chains is earned out by well-known methods (Figures 1 
in and 2), and results in homogeneous products, in contrast to U. S. Patent 4.052,341 

We give below two reaction schemes for the production of compounds in accordance w.th the present 
invention. 

SCHEME 1 

COOEt COOEt 15 



15 




CH 2 OH 



25 




30 4( .. R . = n _p r 



10 



2a: R= Methyl 3o:R=Me 20 

20 ~ 2b: R=Ethyl 3b:R=Ei 

2c: R = n-Propyl §£: R=n-Pr 



25 



4a:R = Me 

4b:R=Et 30 



Detailed description of preferred embodiments ....... *, 

The unsaturated compounds of Formula I can be prepared easily by the Wing Reaction- of 1 with 

35 a-bTomoTkanoic esters with 3 to 5 carbon atoms in the a.konoic acid portion ('"eluding he carboxy. group), 
oreferably the ethyl esters, by well-known procedures (Helv. Chim. Acta 40, 1242, [1957]). 

The phosphine ylides needed for the Wittig Reaction can be prepared in a known manner by 'the action of 
strong bases on the phosphonium salts obtained by the reaction of a-haioa.kano,c esters (hale = ch oro, 
bromo. iodo) with triphenylphosphine (review article: Tripett, Quart. Reviews, Vol. 17. p. 406 ^1963]). 

*o As usual aliphatic or aromatic hydrocarbons (e.g. hexane, octane, cyclohexane, benzene, toluene, and 

40 xytneUheir halogenation products, and alcohols (e.g. methanol, ethanol ^^^^JST^ 
cyclohexanol, cyclooctanol). glycols, and ethers (e.g. diisopropyl ether, ethylene glycol d.methyl ether 
tetrahydrofuran! dimethyltetrahydrofuran. and dioxane). or their mixtures can be used as soK/entt fo the 
preparation of the phosphine ylides and for carrying out the Wittig React.on Polar aprot.c solvents such as 

45 methano ethanol formamide. dimethylformamide. N-methylpyrrolidone hexamethyl phosphoramide. 
Tcetonitrile. and dimethyl sulfoxide, or their mixtures, are especially suitable. The process can also be 

carried out in the presence of water. 

To carry out the Wittig Reaction, esters of o-halo fatty acids (halo = chloro bromo, iodo) are caused to 
react with stoichiometric quantities of a strong base, to give the particular phosphorany .denes Suitable 

«, SIS hydroxides, alkali hydrides, alkali amides, alkali and alkaline earth alkoxides. pheny lithium. 

50 S buty^HthE. ?S phosphine ylides thus obtained are caused to react with campholenal in the solvents 
mentioned at temperatures of 10-40°C. . „„„j 

The Witting Reactions can also be carried out in a single step, by dissolving the phosphonium salt and 
approximately stoichiometric quantities of campholenal in a solvent, treating the aPP™^iately 

55 stoichiometric amounts of a strong base, and holding the mixture at temperatures of 10-40 C for one to two 

h °The compounds 2a, b and c, of Scheme 1 were prepared in this way, and 3a, b and c, were obtained from 
these compounds by catalytic hydrogenation. Reductionof the esters, for example with alkali metals or 
alkaline earth metals in alcohols, or with mixed hydrides of metals of the first and third major groups, 
60 provided with carbinols 4a, b and c, which have an intense sandalwood odor. 

The hydrogenation was accomplished in a known manner with the use of transit.on metal catalysts 
preferably platinum. (Adams catalyst. Pt on activated charcoal), palladium (on •*^*^£*£ ta 
nickel in a neutral medium, preferably methanol or ethyl acetate at temperatures of 10-80 C, and pressures of 

65 ^t^^^^i^^sh^ Bouveault-Blanc Reduction, using alkali metals or alkaline earth 65 
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metals in a,coho.s. preferab.y sodium in amy, a.cohol. ^^S^^J^"'' " *" 
and third major groups in a polar aprotic solvent preferab.y wrth U[A IKJm diethyl ethe r 

"'ml'.toL. 4. - c were mriM with actio ed. in . known mann.r to gi»n th. aeetoxymathYl 

The compound, of tho general formula I exoel in th... epecial mr£a shade, of odor 20 

Preparative Example 1 . 

was obtained by fractional distillation. 35 

35 

Preparative Example 2 

U3^et h o,y b ^ -s hydrogenated under standard conditions 

wish's g o, f Raney nickeU^O hours,. Filtration, distiHation of the so.vent. and fractionation yielded 94 g ^ 
40{94%)of3a,bo. 7 92-95°C. 



Preparative Example 3 



of 4a, b 0J 96-99°C. 



45 



Preparative Example 4 50 
corresponding aldehyde (5a - c). 



Preparative Example 5 

1-(3-formyl-2-a/kY0-2A3-trimethy/^ hydrogenated in 200 mL of 

pressure, preferably 20-60 atm, further reduction to 4a - c took place. 



60 



65 
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Preparative Example 6 

Tn ^lutSns of 50 Q of the aldehydes 6a - c in each case (from Preparat.ve Example 5) in 100 m L of 

To solutions ot 150 g » ° T ™" um bor oh ydride and 0.6 g of NaOH in 75 mL of water were added dropwise 

5 :; 3^ * — temperature and distn,ation - the a,coho,s ■ 5 

Aa - ewe re Dresent in yields of 75-85%. 
The following examples show the use of the compounds pursuant to the mvention. 

Example 7 10 
10 Perfume oil with sandalwood odor 



15 



20 



25 



30 



35 



40 



An addition of 60 g of compounds 4a or 4b to the above mixture endows the resulting perfume oil with a ^ 
45 natural persistent sandalwood odor. 





120 g 


- 

Linalool 


r%*ir mnc<: favtrart 50% in diethyl phthalate 


100 g 


15 


100 g 


ueraniurn uu uuui u«jm 




100 g 






70 g 


20 Coumarin 




65 g 


Lavandin oi! 




50 g 


Amyl salicylate 


25 


50 g 


Benzyl salicylate 


Heliotropin 


50 g 






50 g 


30 Hydroxycitronellal 




50 g 


Muskambrette 




50 g 


Musk ketone 


35 


35 g 


Neryl acetate 






30 g 


Patchouli oil 




20 g 


40 Eugenol 




940 g 
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Example 8 

Perfume oil with aldehydic woody note 
Bergamot oil 

5 

a-hexylcinnamaldehyde 



10Vetiveryl acetate 
Calarene epoxide 



15 

Musk ketone 



Cyclopentadecanolide 
30 Oak moss extract 
Elemi oil 



35 

Tonka bean extract 



45 

Neryi acetate 

Absolute oil of orange blossom 

50 



150g 
100 g 



p-isopropyl-a-methylcinnamaldehyde 1009 

100 g 10 



70 g 



70 q 

Methylionone 0 15 

50g 

45 g 

35 g 20 



Isobutylquinoline 1%/DEP 
20 Citronellol 

Undecylenaldehyde 10% in DEP 30 9 

Styrenyl acetate 10% in DEP 30 9 25 

25 

Galbanum oil 



20 g 
20 g 
15g 
15g 



Yiang-Ylang oil 
40 Decanal 10% in DEP 

Methylnonylacetaldehyde 10% in DEP 10 9 



30 



15g 

iris extract 35 



15g 
15g 

10 g 40 



109 

Isoeugenol 45 



10g 
5g 

940 g 50 



"DEP" in this Example, and in Examples 9-12, stands for diethyl phthalate. 

As shown above this Example makes use of calarene epoxide. Calarene is a tricyclic sesquiterpene. It 
occurs ^^nTuriun balsarn, and was previously named beta-gurjunin. Calarene has the following formula: 
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An addition of 60 g of compound 4a brings about a very desirable intensification of the woody background 
odor and provides a perfume oil with naturai emanation. 



Example 9 
5 Perfume oil with heavy balsam note 

Phenylethyl alcohol 

Patchouli oil 

10 

Bergamot oil 
Methylionone 
15 Musk ketone 

a-hexylcinnamaldehyde 
Eugenol 

20 

Lavender oil 
Benzyl salicylate 
25 Hydroxyisohexyltetrahydrobenzaldehyde 
Ethylvanillin 10% in DEP 
Siam benzoin - resinoid 

30 

Phenylethyl acetate 
Benzyl acetate 
35 Coumarin 

Geranium oil bourbon 
Peru balsam oil 

40 

Ethylene brassylate 
Isoeugenol 
45 German camomile oil 



180 g 
120 g 
90 g 
60 g 
60 g 
50 g 
40 g 
40 g 
30 g 
70 g 
30 g 
25 g 
25 g 
25 g 
25 g 
25 g 
20 g 
15g 
lOg 
lOg 
950 g 



10 



15 



20 



25 



30 



35 



40 



45 
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The addition of 50 g of compound 4b rounds off the perfume oil in a natural manner and imparts to the 
balsam fragrance components a strong fresh background scent. 



Example 10 
5 Perfume oil with flowery fragrance 



15 Hydroxycitronellal 
a-ionone 



20 

Heliotropin 



40 



100 g 



Citronellol 

Phenylacetaldehyde, 10% in phenylethy! alcohol 100 9 

10 flCn 

Ethylene brassylate w y 

OA r-i 

a-amylcinnamaldehyde 



50 g 

Cinnamyl alcohol 50 9 
25 Methyl octynoate, 10% in DEP 

Phenylethyl alcohol 559 

Phenylethyl acetate 45 9 

30 m , 40 g 
Nerol 

Methyl naphthyl ketone 35 9 

35 Monomenthadienyl formate 30 9 
Anisyl acetate 



20 g 



10 



80g 15 
80 g 



Anise alcohol 60 g ^ 



50 g 25 



30 



35 



15 a 

Citronellyl nitrile * 

975 g 

In each case, 25 g of the compounds 4a, 4b, 4c, added to this mixture, impart a natural emanation to the 
flower-like aroma, with simultaneous fixation. 



4 
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Example 11 

Perfume oil of the aldehydic cypress type 
Vetiveryl acetate 

5 

Bergamot oil 



Calarene epoxide 
10 Lemon oil 

Linaloyl acetate 

a-hexylcinnamaldehyde 50 9 

15 5Q 
Hydroxyisohexyltetrahydrobenzaldehyde 9 



Phenylethyl alcohol 
20 Oak moss extract 
Musk ambrette 



25 

Undecylenal, 10% in DEP 
Methylionone 
30 Neroli oil 
Lavender oil 



35 

Citronellol 
Coumarin 
40 Dodecanal 10% in DEP 



200 g 
110g 
110g 
60 g 
55 g 



50 g 
40 g 
40 g 



25 g 
40 g 
20 g 
20 g 



20 g 
15g 
15g 
970 g 



10 



15 



20 



30 g 

Benzyl acetate 25 



30 



20 q 

Citronellyl propionate 9 35 



40 



If 30 g of compound 6a is added to this mixture, an immediate intensification of the aldehydic fresh 
45 cypress odor is noted, which also undergoes a substantial fixation from this addition. 



9 
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Example 12 

Perfume with lily of the valley odor 

Hydroxycitronellal 200 9 

5 Phenylethyl alcohol 200 9 

a-hexylcinnamaldehye 200 9 



10 Linalool 



lOOg 10 



Rhodinol 80 9 

Rosewood oil 25 9 



15 

Geraniol 



20 g 

Ylang-ylang oil 15 9 



20 Indole 10% in DEP 
Benzyl acetate 

Phenylacetaldehyde dimethyl acetal 10 9 

25 

Oil of cinnamon, 10% in DEP 10 9 

Hydroxyisohexyltetrahydrobenzaldehyde 30 9 



30 Linaloy! acetate 



Heptanal, 10%inDEP 5 9 

940 g 

35 An addition of 60 g in each case of compounds 7a - c imparts a fresh fruity blossom character to the 

perfume oil, with great emanation. . . 

It will be obvious to those skilled in the art that various changes may be made without departing from the 
scope of the invention, and the invention is not to be considered limited to what is shown in the drawings 

40 and described in the specification. 



45 




15 



10 g 2 ° 
10g 



25 



25 g 30 



35 



40 



CLAIMS 

1. A compound of the general formula: 45 



50 



50 

wherein R 1 represents a lower alkyl group with 1-3 carbon atoms and R 2 represents a hydroxymethyl, 
acetoxymethyl, or formyl group, and the wavy line signifies epimeric forms at carbon atom 1 . 
" 2. A compound in accordance with Claim 1, wherein R 1 signifies a methyl, ethyl or/7-propyl group. 

3. A perfume composition comprising 1 to 10% of the compound of either Claim 1 or 2 and the remainder ^ 
55 other perfume composition adjuvants. 

4. A process for the preparation of a compound in accordance with Claim 1 , comprising the steps of: 

a) reacting campholenal with an a-bromoalkanoic ester having 3-5 carbon atoms under Wittig Reaction 
conditions; 

b) catalytically hydrogenating the double bond in the side chain of the product of step a); and 6Q 
60 c) reducing the product of step b) to the corresponding carbinoi. 

5. A process for the preparation of a compound in accordance with Claim 1 , comprising the steps of: 

a) reacting campholenal with an aliphatic aldehyde having.3 to 5 carbon atoms, by a base-cataiyzed aldol 
condensation; and 

b) reacting the resulting derivative of campholenal with an a-bromoalkanoic ester having 3-5 carbon Q ^ 
65 atoms under Wittig Reaction conditions- 



10 
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6 A process in accordance with Claim 5 further including the step ot: 

c) reducing the product of step b) to the corresponding carbinoi. 

7. A process in accordance with Claim 6 further including the step of: 

dl ^sterifvina the carbinoi with acetic acid. wa v 

5 8 ZoroSssforthe preparation of a compound in accordance with Claim l.compr.smg the steps of: 5 

ai feacS campSolenal with a suitably substituted vinyl a.kyl ether by means of BF 3 cata.ys.s; and 

b catalytically hydrogenating the double bond in the side cha.n of the product of step a). 

9 A process in accordance with Claim 8, further including the step of: 

c) reducing the product of step b) to the corresponding carbinoi. 
10 10 A process in accordance with Claim 9, further comprising the step of: 

^TtSS^l^i^^^ Claim 1, prepared by a process in accordance with any of Claims 4 to ^ 

15 1 1 13. A perfume composition in accordance with Claim 3, substantially as described in any of the foregoing 
Examples 7 to 12. 

Printed .o, He, Majesty's Station.^ 0«lc.T by Croydo " ^nsCamp-ny JE3£^^?2Ln* 
Published by the Patent Office. JS Southampton Buildings. London. WC2A w. irom «n» 



